Chemical context
Macrocyclic compounds are known for their various applications, particularly in coordination chemistry (Delgado; 1995) . The study of synthetic macrocyclic compounds is an important area of chemistry in view of their presence in many biologically significant naturally occurring metal complexes. Such compounds have received special attention because of their presence in many important biological systems such as metallo-porphyrins (for example haemoglobin, myoglobin, cytochromes, chlorophylls), corrins (vitamin B12) and antibiotics (valinomycin, nonactin) with antibiotic, antifungal, anticancer and immunosuppressive activities as seen for erythromycin (McGuire et al., 1952; Woodward et al.; 1981) , amphotericin B (Vandeputte et al., 1956; Nicolaou et al., 1988) , epithilone B (Gerth et al., 1996; Bode & Carreira; and rapamycin (Vezina et al., 1975; Smith et al., 1997) . In addition, macrocyclic compounds having ether linkages and chalcone moieties have important applications (Rina et al., 2012 , Matsushima et al., 2001 . In this context the title compound was prepared and herein we report on its synthesis and crystal structure.
Structural commentary
The title compound, Fig. 1 , has a cone-shaped conformation, partially determined by intramolecular C-HÁ Á ÁO short contacts (Table 1 and Fig. 1 ). The benzene rings at the top of the cone (C11-C16 and C31-C36) are inclined to one another by 73.10 (7) , while the benzene rings at the bottom of the cone (C21-C26 and C41-C46) are inclined to one another by 35.49 (8) ( Fig. 2) . The bond lengths and angles are similar to those observed in one of the starting materials for the synthesis of the title compound, viz. 2,2 0 -[ethane-1,2-diylbis(oxy)]-dibenzaldehyde (Aravindan et al., 2003; Zhang et al., 2003) ; both measured at room temperature. A low temperature (120 K) structure analysis of the same compound has also been reported (Akkurt et al., 2013) .
Supramolecular features
In the crystal, molecules are linked by C-HÁ Á ÁO and C-HÁ Á ÁF hydrogen bonds, forming a three-dimensional supramolecular structure ( Fig. 3 and Table 1 ). There are also C-HÁ Á Á interactions present, involving inversion-related molecules, within the three-dimensional framework (Table 1 ).
Database survey
A search of the Cambridge Structural Database (Version 5.37, update May 2016; Groom et al., 2016) indicated the presence of the subunit 1,2-bis(2-vinylphenoxy)ethane in a number of macrocyclic-type compounds. However, no macrocyclic-type compounds were found containing the subunit 2,2 0 -[ethane-1,2-diylbis(oxy)]dibenzaldehyde. The title compound, which contains both these subunits, is unique; no other reports of molecules of this type were found.
14 Mohamed et al. A view of the molecular structure of the title compound, with atom labelling and 50% probability displacement ellipsoids. The short intramolecular C-HÁ Á ÁO contacts are shown as dashed lines (see Table 1 ).
Figure 2
A CPK model of the title compound, illustrating the cone-shaped conformation.
Figure 3
The crystal packing of the title compound, viewed along the b axis. Hydrogen bonds are shown as dashed lines (see Table 1 ), and for clarity only the H atoms involved in hydrogen bonding have been included.
Synthesis and crystallization
The title compound has been synthesized by two methods, illustrated in Fig. 4 . Method (a): High-dilution method A mixture of 2,2 0 -[ethane-1,2-diylbis(oxy)]dibenzaldehyde (A) (67.6 mg; 0.25 mmol) and 1,1 0 -{(ethane-1,2-diylbis(oxy)]-bis(5-fluoro-2,1-phenylene)}bis(ethan-1-one) (B) (83.6 mg; 0.25 mmol) was dissolved in a KOH solution (10%, 130-160 ml) in MeOH/H 2 O (3:1) and the mixture was refluxed for 6 h. The reaction mixture was left at room temperature with stirring for ca four days, then the solvent was reduced to nearly half volume under reduced pressure. The resulting precipitate was collected by filtration, dried and recrystallized from chloroform/methanol solution (1:1) to give yellow blockshaped crystals, suitable for x-ray diffraction (yield 80%, m.p.
553-554 K).
Method (b): Ultrasound-assisted synthesis Compound A (0.55 mmol, 0.15 gm) was dissolved in ethanol (5 ml) and added to a solution of compound B (0.55 mmol) in ethanol (5 ml), and solid NaOH (0.3 gm) was added to the mixture. The mixture was then irradiated in the water bath of an ultrasonic cleaner at room temperature for 20 min. The mixture solidified and the product was separated by filtration under vacuum, washed with ethanol, dried and purified by recrystallization from chloroform solution (yield 74%). Single crystals were obtained by slow evaporation of a dilute solution of the title compound in chloroform over 13 days at room temperature (m.p. 553-554 K).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . All H atoms were positioned geometrically and refined using a riding model: C-H = 0.95-0.99 Å with U iso (H) = 1.2U eq (C). Reaction scheme. Table 1 Hydrogen-bond geometry (Å , ).
Cg3 is the centroid of the C31-C36 ring. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Symmetry codes: (i) x, −y+3/2, z+1/2; (ii) −x, y−1/2, −z+3/2; (iii) −x+1, −y+1, −z+1; (iv) −x+1, y+1/2, −z+3/2; (v) x, −y+1/2, z−1/2.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

